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摘   要 
 
随着建设规模的不断扩大和土建技术的进步，现代高层建筑地下室的形式越
来越多样化，工程环境条件更加的复杂，地下室结构设计时所需考虑的因素更多、
所需处理的问题更复杂。地下室结构在整体结构中所占的比重越来越大，所需工
期越来越长，使得地下室结构方案的选择对整体结构的影响也越来越重。地下室
结构选型是地下室结构设计中的一个重要环节，具有涉及因素多，不确定性大，
各因素间相互关联性大等特点。随着建筑工程信息化的发展，迫切需要一个准确
性高、覆盖面广、操作便捷的地下室结构方案选型决策辅助工具，帮助结构设计
师全面、准确地开展地下室结构方案设计。 
为此，本文提出一种全面、合理的地下室结构方案选型辅助方法。论文首先
概括了地下室结构的研究现状，其次总结了地下室结构设计所涵盖的内容和涉及
的关键因素，接着研究了结构方案选型的决策方法，利用层次分析法建立了结构
方案选型决策体系，构筑了地下室各部位结构方案的递阶层次结构模型，最后编
制了地下室结构方案选型辅助决策程序，并以两个工程案例验证了程序的可行性。
具体内容如下： 
（1）分析总结了现有地下室结构设计中存在的问题，比较了地下室结构方
案的各种确定方法（第一章）。 
（2）整理、分类、归纳了地下室结构设计所涉及到的内容，将地下室结构
设计分为确定基础埋深、分析地基主要受力层、地下室各部位结构方案选型、周
边作用的荷载计算及计算模型的选择五大模块，并论述了五大模块的具体内容
（第二章）。 
（3）提出高层建筑地下室结构设计的总体框架内容，并利用层次分析法建
立结构方案选型决策体系，包括构筑判断矩阵、单准则下要素的相对权重计算、
层次总排序权重计算，最终根据计算结果，可做出选型决策（第三章）。 
（4）构筑地下室各部位结构方案的递阶层次结构模型，主要包括地下室顶
板、地下室侧墙、地下室底板及地基基础方案的递阶层次结构模型。对每个递阶
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层次结构模型的确定过程进行论述（第四章）。 
（5）以 R语言作为开发工具，编写了高层建筑地下室结构方案选型辅助决
策程序（第五章）。 
（6）最后用两个工程案例验证高层建筑地下室结构方案选型辅助决策程序
的可行性（第六章）。 
关键词：高层建筑；地下室结构；选型方法；层次分析法；辅助
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Abstract 
 
With the continuous expansion of the scale of construction and with the progress 
of civil engineering,form of modern high-rise building basement become more 
diverse.Engineering environment conditions are more complex.When designing the 
structure of the basement,more factors need to be considered and more complex issue 
needed to be dealt with.The proportion of basement structure in the overall structure is 
growing.Longer duration is required,so that the choices of basement structure 
program have more and more serious influence on on the overall structure.Basement 
structure selection is an important part of the basement structure design,which has 
many characteristics,such as many factors,large uncertainties,large correlation 
between the factors and so on.With the development of informationization in 
construction engineering,there is an urgent need to a high accuracy,wide coverage and 
convenient operation of the basement structure selection decision support tools.It help 
designers to comprehensively and accurately carry out the basement structure 
design.Therefore,this paper puts forward a comprehensive and reasonable method for 
the selection of the structure of the basement. 
Firstly,this paper summarizes the research status of the basement 
structure;Secondly, it summarizes the content and key factors involved in the design 
of basement structure;Then this paper study the decision method of structural scheme 
selection,using analytic hierarchy process (AHP) method to establish the structure 
scheme selection decision-making system,and constructs the hierarchical structure 
model of basement of all parts of the structure scheme;Finally this paper compile the 
basement structure scheme selection decision support program in two cases the 
project to verify the feasibility of the program.Details are as follows: 
(1)The existences of the basement structure design of the existing problems 
wereanalyzed and summarized.Comparing of various methods to determine the 
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structure scheme of the basement(Chapter 1). 
(2)Sorting,classification,summarizes the contents involved in the basement 
structure design.Basement structure design is divided into five modules including 
determining the buried depth,analysis of the main ground force layer,basement 
structure of the program selection,calculation of load effect around and calculation of 
model selection.And it discusses the specific content of the five modules(Chapter 2). 
(3)In this chapter,we propose a general framework for the design of the basement 
structure of high-rise buildings and using the AHP to establish the structural scheme 
selection decision making system,including constructing judgment matrix,Calculation 
of the relative weight of the elements in a single rule and the calculation of the weight 
of the hierarchy.Finally according to the calculation results,can make type selection 
decision(Chapter 3). 
(4)The hierarchical structure model is constructed in different parts of the 
basement structure scheme,including the hierarchical structure model of basement 
roof,basement wall,basement and foundation base scheme.To discuss model 
determination process from each hierarchical structure model(Chapter 4).  
(5)Using R language as a development tool,we write assistant decision-making 
procedure for selection of high-rise building’s basement structure(Chapter 5). 
(6)Finally,we use two engineering cases to verify the feasibility of assistant 
decision-making procedure for selection of high-rise building’s basement 
structure(Chapter 6). 
 
Keywords:High-rise building;Basement structure;Selection method;Analytic 
hierarchy process;Assistant decision 
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